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DETAILED ACTION 

Response to Restriction Requirement 

1 . Acknowledgment is made of Applicant's election of Group I, claims 1 -4 and 1 5-1 6 
with traverse. The claims of Group II (5-14) are withdrawn from consideration. 



Drawings 

2. Figure 9 should be designated by a legend such as --Prior Art-- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: in Fig. 9, "42" is not in the specification. Corrected drawing sheets in 
compliance with 37 CFR 1 .121(d), or amendment to the specification to add the 
reference character(s) in the description in compliance with 37 CFR 1 .121(b) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
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drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Specification 

3. The abstract of the disclosure is objected to because in lines 5-6, it is not clear 
what "less than 5" is referring to (in regards to units). Correction is required. See 
MPEP§ 608.01(b). 

4. Similarly, throughout the specification, Applicant is advised to further clarify 
quantitatively what "less than 5" represents (e.g. in regards to any applicable units, etc.). 

Claim Objections 

5. Claims 1-2 are objected to because of the following informalities: In line 6 of 
each claim 1 and 2, applicant is advised to further clarify quantitatively what "less than 
5" represents, as the current claim language is devoid of any supporting language. 
Furthermore, regarding claims 1 and 2, Applicant is advised to further clarify what is 
meant by "a remaining amount". It is not clear what the "remaining amount" is 
remaining from (i.e. what was the source of the Boron). Appropriate correction is 
required. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakuraba et al. (US 6,013,357). 

Regarding independent Claim 1 , as best understood, Sakuraba et al. teaches a base 
plate for a power module, comprising: 

■ a metal plate (not shown, see col. 4, lines 5-14); 

■ a ceramic base plate (not shown) joined to the metal plate (not shown) (see col. 
3, lines 63-66); and 

■ a release agent (BN) provided in a joint surface between the metal plate (not 
shown) and the ceramic base plate (not shown) (see col. 4, lines 21-31), 

except for explicitly stating: 

■ wherein a remaining amount of the release agent is less than 5 as an amount of 
boron measured by fluorescence X-ray analysis, and a crystal grain straining 
region in the joint surface is equal to or less than 40%. 

However, Sakuraba et al. teaches that it is known to use x-ray diffraction to analyze the 
intensity of remaining boron on the surface of the ceramic substrate (see col. 3, lines 3- 
30). It would have been obvious to one having ordinary skill in the power module art at 
the time the invention was made to have kept the remaining amount of boron at a low 
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level (e.g. less than 5), since it has been held that discovering an optimum value of a 
result effective variable (e.g. remaining boron content) involves only routine skill in the 
art. See In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). Sakuraba et al. 
states at col. 4, lines 32-43 that the content of residual boron nitride is a critical factor in 
providing a high joint strength. 

Regarding the crystal grain straining region in the joint surface being equal to or 
less than 40%, the direct bonding of the ceramic and metal plates would have inherently 
created a crystal grain straining region in the joint surface. It would have been obvious 
to one having ordinary skill in the power module art at the time the invention was made 
to have a crystal grain straining region of 40% or less, since it has been held that 
discovering an optimum value of a result effective variable (e.g. percentage of crystal 
grain straining) involves only routine skill in the art. See In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). Therefore, it would have been obvious to optimize any 
variable (such as crystal grain) that would improve the reliability of the module, 
especially in terms of improving the resistance of the module to varying heat cycles (and 
thereby cracks, etc.) (see col. 7, lines 12-20). 

Regarding independent Claim 2, as best understood, Sakuraba et al. teaches a base 
plate for a power module, comprising: 

■ a metal plate (not shown, see col. 4, lines 5-14); 

■ a ceramic base plate (not shown) joined to the metal plate (not shown) (see col. 
3, lines 63-66); and 
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■ a release agent (BN) provided in a joint surface between the metal plate (not 
shown) and the ceramic base plate (not shown) (see col. 4, lines 21-31), 

except for explicitly stating: 

■ wherein a remaining amount of the release agent is less than 5 as an amount of 
boron measured by fluorescence X-ray analysis, and an amount of crystal grain 
straining in the joint surface is equal to or less than 0.03%. 

However, Sakuraba et al. teaches that it is known to use x-ray diffraction to analyze the 
intensity of remaining boron on the surface of the ceramic substrate (see col. 3, lines 3- 
30). It would have been obvious to one having ordinary skill in the power module art at 
the time the invention was made to have kept the remaining amount of boron at a low 
level (e.g. less than 5), since it has been held that discovering an optimum value of a 
result effective variable (e.g. remaining boron content) involves only routine skill in the 
art. See In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). Sakuraba et al. 
states at col. 4, lines 32-43 that the content of residual boron nitride is a critical factor in 
providing a high joint strength. 

Regarding the crystal grain straining having an amount of equal to or less than 
0.03%, the direct bonding of the ceramic and metal plates would have inherently 
created a crystal grain straining region in the joint surface. It would have been obvious 
to one having ordinary skill in the power module art at the time the invention was made 
to have a crystal grain straining of equal to or less than 0.03%, since it has been held 
that discovering an optimum value of a result effective variable (e.g. amount of crystal 
grain straining) involves only routine skill in the art. See In re Boesch, 617 F.2d 272, 
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205 USPQ 215 (CCPA 1980). Therefore, it would have been obvious to optimize any 
variable (such as crystal grain) that would improve the reliability of the module, 
especially in terms of improving the resistance of the module to varying heat cycles (and 
thereby cracks, etc.) (see col. 7, lines 12-20). 

8. Claims 3-4 and 1 5-1 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Sakuraba et al. (US 6,013,357) as applied to claims 1-2 above, and further in view 
of Furo et al. (US 2002/0164488). 

Regarding Claims 3 and 15, Sakuraba et al. teaches: 

■ the ceramic base plate (not shown) is a plate made of any one of aluminum 
nitride (see Abstract). 

except for: 

■ the metal plate is made of aluminum. 

Sakuraba teaches the metal plate being made of copper. However, Furo et al. teaches 
a power module and that it is known to use an aluminum metal plate (7) with a ceramic 
(AIN) plate (see [0007]). It would have been obvious to one having ordinary skill in the 
power module art at the time the invention was made to have used an aluminum plate 
as opposed to a copper plate, since Furo et al. states at [0007] that if the metal is 
aluminum, the evaluation of the thermal cycle may be enhanced remarkably compared 
with copper, because aluminum is deformable so as to reduce the stress applied to the 
ceramics. 
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Furthermore, it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. See In re Leshin, 125 USPQ 416. Thus, it would have been 
obvious to substitute aluminum for copper to take advantages of the properties of 
aluminum. 

Regarding Claims 4 and 16, Sakuraba et al. discloses the claimed invention except for 
explicitly stating: 

■ a semiconductor chip mounted on the metal plate of the base plate for a power 
module. 

Furo et al. teaches a power module and that it is known to mount a chip (1 ) on a metal 
plate (7) of a power module (see Fig. 1 ). It would have been obvious to mount a chip on 
a power module as taught by Furo et al in the device of Sakuraba et al., since the 
device of Sakuraba et al. is also a power module, and the chips would have allowed for 
the required current in the power module. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following references teach power modules: Araki et al. (US 6,485,816), 
Matsuo et al. (US 2004/0070946) and Nakajima et al. (US 2004/0089928). 
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The following references teach bonding: Mizunoya et al. (US 4,693,409), Naba 
(US 5,807,626), Nagase et al. (US 6,033,787), Hirashima et al. (US 2002/0037435), 
Takeuchi et al. (US 2003/0098632), Takahashi et al. (US 2004/00794951), Hiramatsu et 
al. (US 2004/0207072) and Nagase et al. (US 2005/0214518). 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRADLEY H. THOMAS whose telephone number is 
(571)272-9089. The examiner can normally be reached on 7:00am - 3:30pm (Eastern). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jayprakash N. Gandhi can be reached on 571-272-3740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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